The purified E. coli integral membrane protein SecY/E is sufficient for reconstitution of SecA-dependent precursor protein translocation.
We have previously reconstituted the soluble phase of precursor protein translocation in vitro using purified proteins (the precursor proOmpA, the chaperone SecB, and the ATPase SecA) in addition to isolated inner membrane vesicles. We now report the isolation of the SecY/E protein, the integral membrane protein component of the E. coli preprotein translocase. The SecY/E protein, reconstituted into proteoliposomes, acts together with SecA protein to support translocation of proOmpA, the precursor form of outer membrane protein A. This translocation requires ATP and is strongly stimulated by the protonmotive force. The initial rates and the extents of translocation into either native membrane vesicles or proteoliposomes with pure SecY/E are comparable. The SecY/E protein consists of SecY, SecE, and an additional polypeptide. Antiserum against SecY immunoprecipitates all three components of the SecY/E protein.